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研究发现，在 1000-1500C 温度区间，随着热处理温度的升高，SiC 纤维的
电阻率大幅度降低。当热处理温度达到 1500C 时，纤维电阻率约为 100cm。
随着纤维电阻率的降低，复合材料的介电常数实部和虚部逐渐增大。当纤维的电
阻率为 1cm 和 10cm 时，复合材料的平均介电损耗角正切值分别为 0.23 和
0.25，表现出了较好的介电损耗能力。 
由电阻率为 1cm 的 SiC 纤维制备的单层复合材料（厚度为 3mm）在 C1 
(4-6GHz)波段和 Ku(12-18GHz)波段内对电磁波的平均反射率分别为-3.7dB 和
-4.7dB；在该材料上叠加两层由电阻率分别为 40cm 和 107cm 的 SiC 纤维制






   对 Nicalon 纤维的吸波性能研究表明，选择纤维电阻率为 106cm（介电常数





















This work modified the resistivity of SiC fibers by different heat treatment and 
the microwave absorption SiC fibers are obtained. Then these fibers are composed 
with epoxy resin to achieve single, double and three layer SiC fiber reinforced resin 
composites. The transmission line theory are extended to the situation of double and 
three layer composites to further study the effect of fiber resistivity and content, 
thickness of materials and layer sequence on the microwave absorption properties.  
In the temperature range of 1000-1500C, with the increase of heat treatment 
temperature, the resistivity of the SiC fiber decreases significantly. When the 
temperature reaches 1500C, the resistivity falls to 100cm. In this range, the lower 
the resistivity is, the higher the permittivity is. The tangent loss value of 0.23 and 0.25 
are achieved when the resistivity are 1cm and 10cm.  
The resin composites enforced by SiC fibers with the resistivity of 1cm exhibit 
the average reflection loss of 3.7dB and -4.7dB in C1(4-6GHz) and Ku (12-18GHz) 
band, respectively. When composites enforced by SiC fibers with the resistivity of 
40cm and 107cm are applied on the surface, the average reflection loss falls to 
-6dB.  
For the single layer composite, with the increase of sample thickness, the 
reflection loss decreases at first and then remains still. The impedance mismatch 
restrict the further improvement of wave absorption ability.The effect of fiber contents 
on microwave absorption ability shows the same tendency. 
The study on Nicalon fibers proves that the impedance match structure has 
specific requirments on the perimittivity of each layer. The results show that when the 
Nicalon fiber with resistivity of 10
0cm and 106cm are used to prepared double 
layer composite, good wave absorption ability can be achieved. 
Key words: Silicon carbide fibers; resin composites; microwave absorption ability; 





































































    然而，单一提高材料的𝜀′′和𝜇′′还无法保证获得优异的吸波性能，材料必须满
足和空气界面间具有良好的阻抗匹配特性时才可以使电磁进入材料内部。界面处
电磁波的反射系数 R 取决于材料的特性阻抗 Z 与空气阻抗 Z0 的差异： 
                         R = |
𝑍−𝑍0
𝑍+𝑍0
|                           (1-2) 
式中Z = 𝐸 𝐻⁄ = √𝜇𝑟𝜇0 √𝜀𝑟𝜀0⁄ 为材料的特征阻抗，𝑍0 = √𝜇0 𝜀0⁄ 为自由空间的特
性阻抗。可见，只有当𝜇𝑟 = 𝜀𝑟时，反射系数 R 才为零，此时自由空间和材料的
界面阻抗完全匹配，电磁波可以完全进入材料。但是几乎没有吸波材料可以达到
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